High-level soluble expression of a bacterial N-acyl-d-glucosamine 2-epimerase in recombinant Escherichia coli.
N-Acyl-d-glucosamine 2-epimerase (AGE) is an important enzyme for the biocatalytic synthesis of N-acetylneuraminic acid (Neu5Ac). Due to the wide range of biological applications of Neu5Ac and its derivatives, there has been great interest in its large-scale synthesis. Thus, suitable strategies for achieving high-level production of soluble AGE are needed. Several AGEs from various organisms have been recombinantly expressed in Escherichia coli. However, the soluble expression level was consistently low with an excessive formation of inclusion bodies. In this study, the effects of different solubility-enhancement tags, expression temperatures, chaperones and host strains on the soluble expression of the AGE from the freshwater cyanobacterium Anabaena variabilis ATCC 29413 (AvaAGE) were examined. The optimum combination of tag, expression temperature, co-expression of chaperones and host strain (His6-tag, 37°C, GroEL/GroES, E. coli BL21(DE3)) led to a 264-fold improvement of the volumetric epimerase activity, a measure of the soluble expression, compared to the starting conditions (His6-maltose-binding protein-tag, 20°C, without chaperones, E. coli BL21(DE3)). A maximum yield of 22.5mg isolated AvaAGE per liter shake flask culture was obtained.